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Canada and United States
Gentlemen:
Pursuant to Article VI, Section 1, subsection
f (i) of the Great Lakes Water Quality Agreement, and
with reference to Section 16 of Directive Number 2
to the Great Lakes Water Quality Board, the Reference
Group on Great Lakes Pollution from Land Use Activities




































































Great Lakes Water Quality Board
United States and Canada
Gentlemen:

































INTERNATIONAL REFERENCE GROUP ON GREAT LAKES POLLUTION





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































conduct of the program.
  
  























































































































































































































































of nutrients to biogeochemical cycling in boundary waters.
It is
anticipated that the Reference Group will continue to pursue this
















 The Reference Group also endorses and plans to participate in
the Public Participation Workshop at Ann Arbor, Michigan, sponsored
by the Social Sciences, Economics, and Legal Aspects Standing Committee
of the Research Advisory Board.
 
EARLY ACTION REPORT
The Early Action Report prepared by the Reference Group and
submitted to the Board has been endorsed by the Commission and trans—
mitted in the form of recommendations to the respective governments.
While the parties are in the process of responding to the Commission's
recommendations, the Reference Group would like to again draw to the
attention of the Commission and the Board, the apparent lack of
coordination of this response among the State and Federal agencies
on the United States side. The Reference Group would suggest that
the Board and Commission investigate the progress of the implementation
of these recommendations and inform the Reference Group. It is hoped
that this will provide valuable guidance to the Reference Group re—

















































































































































































































































































































































































































































































































































































































































































































































































































C Program Coordinator, to represent the Reference Group on the newly
created Data Quality Subcommittee. Dr. Whitt's participation will


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































members have moved toward the preparation of a joint summary report




































































Group and to the research community in the Great Lakes Basin con—
cerning those areas requiring further study. This report will be
completed and ready for submission to the International Joint
Commission at its July meeting.
A report outlining additional and future research needs, will be
prepared and submitted to the Research Advisory Board. Similar
reports, with respect to remedial measures and social and economic
considerations will be prepared in the future.
During the year Mr. G. E. Bangay joined the Task Group in the
role of coordinator to ensure the compatability and uniformity of the
U.S. and Canadian activities.
In reply to the Early Action recommendations submitted by Task
Group A in March 1974, the Governments of Canada and Ontario have
detailed the programs to be implemented to meet these needs. Further
early action recommendations will be presented as they are identified.












































































































































































































































































trends within a specific lake basin.
U. S. ACTIVITIES
Activity B-l (General Land Use Inventory)
Land Use classification of the 191 counties in the Great Lakes
Basin being conducted by LARS (Laboratory for the Application of
Remote Sensing) at Purdue University is virtually complete. The

























































































































this activity will be completed by June, 1975.
Activities BZ — B5 (Specialized Land Uses, Physical Fabric,
Material Usage, And Future Trends
 
These activities are being conducted by the Great Lakes Basin
Commission. Excellent progress is being made on these activities;
draft reports have been completed and are under review.
CANADIAN ACTIVITIES
 
Activity B-l (General Land Use Inventory)
The preparation of maps depicting Land Use in the Canadian
portion of the Great Lakes Basin is anticipated to be completed in
June, 1975. Approximately 33 maps depicting land use in each of the
minor watersheds in the Basin will be prepared at a scale of l:250,000.
Two maps of the major watersheds at a scale l:500,000 will be pre-
pared.
Land use composition will be identified through use of graphs




Activity B-2 (Specialized Land Uses)
This activity has been completed. A report describing special—
ized landuses, prepared by Chrysler and Latham Consultants, is
available in the Regional Office.
Activity B-3 (Physical Fabric)
Completion of this activity is scheduled for July 1975. Data
on soils, geology, geomorphology, hydrology, climate, population,
economic activity, etc., is being collected, and will be presented
by county and watershed.
Activity B-4 (Material Usage)
All data collection activities have been completed. Draft
narrative summaries, data tabulations and maps are under review
by Task Group B members.
Activity B-S (Future Trends)
A model is under developmentto forecast changes in land use
that may affect drainage. Data have been collected on population
trends and urbanization and efforts are underway to commence institu-





















































































































































































































































































































































































standard chemical and physical constituents to be determined on a
21




Initial discussions regarding the development of a quality
control program for all Task Group C studies were held in July 1974
in East Lansing, Michigan. Subsequent to these discussions, four
sub-groups have met to refine comparable methodologies for monitoring
network design, sampling techniques, analytical procedures, and
data management. Recommendations from these groups are being cir-
culated to all program participants.
Data Management
A sub-group has been established to prepare recommendations for
the establishment of a standarized format for the Transfer of Task
Group C data.
This standardized format is being developed to
ensure data compatibility and facilitate the exchange of data between
all task C watershed studies.
The Regional Office of IJC may wish























 ensure that data being generated are appropriate for the development
of suitable predictive models.
Sediment Analytical Methodology
A sub—group on sediment analytical methodology was formed
and met on May 8-9, 1975, at Ann Arbor, Michigan, to identify sediment
parameters which should be determined in all pilot watersheds.
Dr. D. M. Whitt, Task Group C Coordinator, is playing a major role
in the coordination of these studies.
U. S. ACTIVITIES
During the past twelve month period, considerable work on initi-
ation of the pilot watershed studies has been conducted. Detailed
work plans have been prepared, reviewed and approved by the Technical
Committee and the U. S. EPA, and installation of monitoring equipment
has progressed satisfactorily. U. 8. EPA is in the process of bring-
ing funding on all watershed studies up to the originally requested
level. Details of the status of the various pilot watershed studies
are presented below.
Maumee River Watershed Study
Five small agricultural watersheds (2-12 acres in size) have been











































































































































































































































































































































































































































































































































development of phosphorus and nitrogen budgets.
In addition to proposed water quality and quantity monitoring,
a total of 9 special studies havebeen developed to provide detailed
information on some of the processes by which land use may affect
water quality.
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study. A total of 12 monitoring stations have been selected for
the installation of automatic water quality and sediment samplers.
Operation of the automatic sampling equipment was initiated in
January 1975. Additionally, 5 grab sample stations have been selected.
Sampling at these stations has been in progress since February 1974.
A single survey was conductedin October 1974, for toxic organic
compounds at eight selected sites throughout the watershed. A re—survey
is planned for early June 1975. Similar surveys are planned to locate
source areas that may be related to seasonal events.
Coincident with the monitoring activities, a detailed land use
inventory is in progress to characterize land use patterns within the
watershed. In addition, the basic components necessary for the
development of a predictive model for the watershed have been concep-
tualized and are now being refined.
Felton—Herron Creek Watershed Studies
Investigations of the effect of drainage from a liquid waste
disposal area to Felton-Herron Creek, a tributary of the Grand River,
are underway. Efforts are being completed to implement a computer-
based data acquisition and control system for the study.
The total wastewater management system at Michigan State Univer-























































































































































































































































































































































































































































































































































































































































































shed, and an infrared aerial survey of the watershed is being conducted



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Related to Urban Development, Transportation,
Utility and Extractive Industries, and Waste
Treatment and Disposal Uses
Investigations of changes in pollutants during stream transport

























































































































































































































































































































Detailed monitoring will continue in 1975.
3.4 Sewage Sludge Disposal Studies
A site has been selected in the Grand River Basin to study













































































































































































































3.6 Sanitary Landfill Studies
 
Studies on leachate movement from seven sanitary landfill
sites are progressing on schedule. Two of the sites have been
instrumented and are being sampled with PLUARG support; the others
are under the federal Great Lakes water quality program. The
development of attenuation factors for various soils has been
successful, and it is hoped that this information can be used to
estimate the potential effects of sanitary landfills on water quality.
Activity 4 - Water Quantity and Quality Monitoring Network
A total of 64 water quality and quantity monitoring sites has



































































































































































































































































































































































































































































































































































































































The compilation of available information on erosion for the
calculation of sediment loadings. — Contained in the technical volume
























































































































































































































































































































































































































































































































































































































heavy mineral components is underway.
Sub-Activity 6























from shore to 20 meters water depth are continuing.






















































































































































































































































































































































































































































































































































































































































































































































2.2 River Mouth Surveys
Field work during 1975 continued with the sampling of

















































































































































































































in the quality of sediment derived from a single watershed. Secondly,
the fractionation analysis of the sediment-bound phosphorus indicated
that much of the phosphorus is organic and non-apatite inorganic
phosphorus (NAIP) form. This data is summarized in the following
table.
Table - Forms of P in suspended solids in streams
monitored during 1974-75.
m = mean cv = coefficient of variation
Total P APAP NAIP ORG P.
(Apatite P)
m cv m cv m cv m cv
ppm % ppm % ppm % ppm %
Welland 1044 11.9 597 5.4 180 22.4 187 18.8
      
Credit 1174 12.2 449 7.6 419 22.2 353 24.7
Niagara - - 362 24.0 306 23.8 - -
Bronte 1443 33.1 401 14.4 427 45.9 650 49.8









































































































































































































































































































































































































3.1 Review of Activity 1 and 2 Data
 




















































































temporal and three—dimensional spatial patterns of water quality
throughout the nearshore zone and to establish possible relationships
between water quality in the lakes and tributary discharges (measure
in Activity 2), shoreline erosion (from Activity 1) or other factors
such as major landfill projects.
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 3.2 Laboratory Simulations
Programs are currently underway utilizing lake column
simulators to determine contaminant pathways and transfer mechanisms
in the lake system in order to determine biological availability and
effect of materials transported to the lakes.
3.3 Biological Field Investigations
3.4 Synthesis of Information to Relate Impairment to
Material Inputs
As indicated earlier, information from Activities 1 and 2
are necessary pre—requisites to the planning of these sub—activities.
With the background material now becoming available, sub—activities 3.2,
3.3 and 3.4 will be fully developed over the next two study years.
3.5 Assessment of the Spatial Extent of Turbidity
by Remote Sensing
A project is currently being undertaken to employ ERTS
imagery to identify areas of water quality impairment, as indicated
by turbidity, around the Canadian shoreline of the Great Lakes. The
findings of this investigation will lead to more detailed ERTS data
evaluations in selected areas. A study of the application of the
various ERTS bands is continuing. Currently, it appears that bands



















































































































































































































































During the past year a Technical Committee of ten members was
formed. This Technical Committee will facilitate planning and
provide the overall guidance and support required for the conduct of
this task. A revised detailed study plan has been developed, approved
by the Reference Group, and submitted to the Water Quality Board for
approval.
Activity D-l (Shoreline Erosion)




1.2 Overview Determination of Pollutant Loadings
from Shoreline Erosion





































































































































































































































































































































2.3 Estimate of Total Tributary Loading
2.4 An Alternate Approach to Predicting the Effect of
Land Use on Stream Water Quality
2.5 Availability of Pollutants Associated with Suspended
or Settled River Sediments which Gain Access to the
Great Lakes
D—2 Sub—Activities will be addressed during the early part
of FY 1976.
Activity D-3 (Effects of River Inputs)
3.1 Sediment Dispersion and Water Quality Offshore
of River Mouths
The study on "Effect of Maumee River Input on Lake Erie
During Peak Flow“ was completed. It was a pilot study conducted by
the National Aeronautics and Space Administration, Lewis Research
Center and the Ohio State University Center for Lake Erie Area
Research.
A preliminary report was submitted on April 21, 1975.
The results were promising and it appears that correlation between
42
 multi-spectral scanning data and dispersed pollutants will be estab-
lished. A detailed evaluation and recommendations for future
applications of this technique will be presented in a summary report
scheduled for July 1, 1975.
3.2 Assessment of the Degree of Contamination of Organisms
in Areas Exposed to Higher—Than—Average Loadings
3.3 Significance of Wind—Induced Mixing on the Uptake
or Release of Substances Associated with Sedimented
Material in Nearshore Areas of the Lakes
 
(a) Samples will be taken at different strategic locations
in the pilot watershed stream discharge areas and possibly in other
strategic locations (e.g., Saginaw Bay, Green Bay, Western Lake Erie),
during or immediately following wind events, and analyzed for selected
nutrients, pesticides, metals, and refractory organics and other
appropriate parameters related to the effects of land drainage.


















3.4 Critical Assessment of Water Quality Impairment
Resulting from Land Drainage
(a) A critical assessment will be made of the overall
significance of contaminants, including nutrients, pesticides, heavy
metals, and refractory organics, which enter the Great Lakes and which




























































































Activity D—4 (Tasks C/D Interface)
Subactivity l -
Members of Task C and Task D will form a special task group
to compare different methods used to compute the total tributary
loading to the Great Lakes. The methods compared will include:
(1) total loadings based on the extrapolation of the pilot
watershed data to the other watersheds throughout the Basin (done by
Task C)
(2) total loadings based on tributary river mouth input
(3) total loadings based on land use unit loading rates (non-
point source input) and direct point source discharges.
A comparison will be made of these three methods and any other






































































Norman A. Berg (Chairman)
Associate Administrator
Soil Conservation Services





Michigan Department of Natural
Resources
L. Robert Carter
Office of the Asst. Commissioner
Environmental Health
Indiana State Board of Health
Dr. Leo J. Hetling
Director
Environmental Quality
Research and Development Unit
New York State Department of
Environmental Conservation
Dr. Richard R. Parizek
Professor of Geology
Department of Geosciences





Surveillance and Analysis Division
Region V
Environmental Protection Agency
Dr. John G. Konrad
Supervisor of Special Studies
Wisconsin Dept. of Natural Resources
Floyd E. Heft (From May 1975)
Chief, Division of Soil & Water
Districts
Ohio Dept. of Natural Resources
C. Taylor (Until May 1975)
Ohio Environmental Protection Agency
John Pegors (From May 1974)
Minnesota Pollution Control Agency






















U. S. Department of Agriculture






































Canada Centre for Inland Waters
Dr. R. L. Thomas
Lakes Research Division
Canada Centre for Inland Waters









Robert Code (From October 1974)
Ontario Ministry of Natural
Resources




































































Water Resources Planning Unit
Ontario Ministry of the Environment
(From August 1974)
C. Schenk (Until August 1974)
Ontario Ministry of the Environment
John D. Wiebe (Secretary)
Assistant Environmental Quality
Coordinator




Great Lakes Regional Office
International Joint Commission
*Dr.
*Not a Member of the Reference Group
D. M. Whitt (From April 1975)
Great Lakes Regional Office
International Joint Commission
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